Oxidative bioconversion of toluene to 1,3-butadiene-1,4-dicarboxylic acid (cis,cis-muconic acid).
Pseudomonas sp. strains, isolated from soil, utilized toluene as their sole carbon source through ameta cleavage pathway. Strains metabolizing toluene through anortho cleavage pathway were selected from the wild typemeta strain. Theortho pathway strains were subjected to chemostat selection to obtain a fast-growing strain with doubling time reduced from 14 to 1.2 h. Benzoale and antibiotics enrichment selection procedures were utilized to select a blocked mutant. The blocked mutant grew on acetate as its sole carbon source and oxidatively converted toluene tocis, cis-muconic acid. Double-blocked and muconate-permeable mutants were also selected to reduce reversion frequency and to enhance muconic acid production. In shake-flask experiments, muconic acid at 3.5 g/l was obtained after 2 days of fermentation. In a 14 l fermenter, muconic acid was produced at 45 g/l in 4 days of controlled fed-batch fermentation. The oxidative bioconversion process was also demonstrated in a 1500 l fermenter.